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The experimental magnetic properties of bcc solid 3He in the millikelvin range, near the melting curve are in contradiction with the usual antiferromagnetic Heisenberg model [1] . i) An abrupt drop of entropy suggesting a first order transition is observed at 7~ = 1 mK ~ -0/3 (9 ^~ -3 mK : Curie Weiss constant) [2] . In a magnetic field, the transition remains apparently first order with 7~ slightly decreasing with H up to 77~ 4 kG. Above 4 kG, a second order transition is observed with T c2 increasing rapidly with H [2, 3] . The experimental phase diagram (see Fig. 4 of Ref. [1] ) suggests a competition between two phases : one occurring at low field is antiferromagnetic with a low susceptibility, the second arising at high field has a high susceptibility and consequently some ferromagnetic tendency. The smallness of the critical field 7~77~/2 kB 0 ~ 0.1 indicates that these two phases are almost degenerate and suggests the proximity of a bicritical point. ii) At 7~ T;;5 10 mK, the susceptibility /(77 -~ 0), in the paramagnetic (P) phase is larger than the extrapolated Curie Weiss value [4] . The curve Z -1 (T) has been fitted with a high temperature series expansion limited to the first three terms [5] vacancies giving spin polarons [9, 10] . The models (b) lead to anomalies in the high temperature range (30 -to 200 mK) [10] , for which there is at present no experimental confirmation [6, 7] . These models introduce ferromagnetic tendencies and reproduce some features of the system : in particular ii). Except for reference [9] We cannot trust the exchange calculations based on the one particle gaussian wave function [11] which in 3He does not satisfy the conditions defined by Herring for a reliable Home based function [14] .
(The decrease of the real wave function in the exchange configuration has no reason to be gaussian [15] .) So this approximation cannot even give the hierarchy of different kinds of exchange. We now put forward simple geometrical arguments based on the hard sphere model which [15] is valid for calculating the energy of solid 3He [16] . For Taking a mean value of all available data, we estimate : e2 ~ 7mK~ ( ± 5 %) [6, 7] , and 0 2.9 mK ( ± 15 %) [5, 18] , (see also experimental papers quoted in [1] ). We choose e2 ~ 7 mK2
to determine KF= -0.2 mK. This gives 0 3.6 mK (sligthly too high) and e3 ~ 18.2 mK3, positive but too large [7] . However [12] ) and a four sublattice phase (scaf phase [12] (This result has been quoted in Ref. [1] .) The deformation of the scaf phase in a magnetic field H is shown on figure 1 . The magnetizations A, B, A', B' of the four sublattice and H remain in the same plane. (This gives at H -~ 0 the higher susceptibility) [13] . A [2] S(T) = In 2 -e2 ~2/8 + e3 ~i3 j12 (Fig. 2b) down to the transition. With B = -1.24 mK2, at low temperature the susceptibility is larger than the extrapolated Curie Weiss value. Reference [5] gives B = -2.7 mK2, but the experimental determination of B is not accurate and near 1 mK, higher power term in 1/T can change the apparent value of B, and this difference is therefore not significant. The phase diagram within the MFA is shown on figure 2a . It has the same essential features as that of figure 1. [2] (dotted line and circles) with the high temperature series expansions (full line).
In zero field, the second order temperatures of transition of the scaf and naf phases are degenerate (bicritical point). The scaf phase is stable at low field and gives at 7" ~ 1.45 mK a first order transition to the paramagnetic phase. The susceptibility of the scaf phase is pratically constant : X -1 --C -14 0/3. Reference [5] 
